As the vital component of plant cell wall, proteins play important roles in stress response 13 through modifying wall structure and involving in wall integrity signaling. However, the 14 potential of cell wall proteins (CWPs) in improvement of crop stress tolerance has probably 15 been underestimated. Recently, we have critically reviewed the predictors, databases and 16 cross-referencing of subcellular locations of possible CWPs in plants (Briefings in 17 Bioinformatics 2018;19:1130-1140). In this study, taking maize (Zea mays) as an example, 18 we retrieved 1873 entries of probable maize CWPs recorded in UniProtKB. As a result, 863 19 maize CWPs are curated and classified as 59 kinds of protein families. By referring to GO 20 annotation and gene differential expression in Expression Atlas, we highlight the potential of 21 CWPs as defensive forwards in abiotic and biotic stress responses. In particular, several 22 CWPs are found to play key roles in adaptation to many stresses. String analysis also reveals 23 possibly strong interactions among many CWPs, especially those stress-responsive enzymes.
accurate, consistent and rich annotation [30] . Protein entries in UniProtKB have either been 79 confirmed with experimental evidence at protein level or are entirely predicted. Search of 80 UniProtKB with the keyword 'Zea mays+ cell wall or apoplast or secreted protein' 81 (December 1, 2019) retrieved 1873 entries of possible maize CWPs, with only 50 curated 82 entries. Notably, many sequences were over-represented in UniProtKB, because the fact that 83 different maize lines have been sequenced and submitted separately. Therefore, we have 84 merged redundant sequences and only kept the entries with complete sequences. This applied 85 equally to protein isoforms produced from a single gene. 86 87 We curated the subcellular locations of all maize CWPs entries retrieved from UniProtKB. 88 Only a small number of the entries are annotated with definite localizations in cell wall 89 and/or extracellular spaces, whereas the majority of the records are computationally analyzed 90 and have no localization annotations. For the latter entries, we predicted their locations with 91 the software HybridGO-Loc [31], as we previously recommended [15] . Only those with 92 definite locations of cell wall or extracellular space were retained for further analysis. For 93 uncharacterized proteins with definite locations of cell wall or extracellular space, BLAST 94 was run against UniProtKB to find their homologues for functional assignment. The gene 95 differential expression of maize CWPs was referred to Expression Atlas 96 (https://www.ebi.ac.uk/gxa/). 97 
Curating possible maize CWPs entries

Protein-protein interaction analysis 98
Protein-protein interaction networks were analyzed using the publicly available program 99 STRING (http://string-db.org/). STRING is a database of known and predicted 100 protein-protein interactions. 
Results and Discussion
102
The cell wall proteome consists mainly of strict sensu CWPs present only in the wall and 103 6 secreted proteins present in the extracellular space ( Fig. 1A) Table S1 ), belonging to 56 kinds of protein families ( Supplementary Table S2 ). We With the technical advance in cell wall isolation, proteomic analysis of maize cell walls will 156 identify more the 'missing' CWPs.
157
To summarise the potential functions of maize CWPs, we checked gene differential Table 1 , Supplementary Table S3 ). In particular, at least and β-fructofuranosidase may form strong-interaction networks in maize (Fig. 2) . These where crop is exposed to multiple stresses like flooding, drought and diseases, thus 236 enhancing stress-responsive CWPs in crop plants with gene transfer and genome editing is a 237 straightforward approach to enhance crop resistance.
238
In conclusion, we highlight the potential role of stress-responsive CWPs as defensive Table 1 Subcellular localizations of stress-responsive CWPs   414  415  416  417  418  419  420  421  422  423  424  425  426  427  428  429  430  431  432 Note: the serial numbers represent the CWPs numbered in Figure 1 
